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LARP PS2 Task: the BeginningLARP PS2 Task: the Beginning

•• PS2 high on CERNPS2 high on CERN’’s priority lists priority list

– LARP built up collaboration

• 4 tasks ended up with funding

– Space-charge simulations (LBNL, FNAL)

– e-cloud simulations (LBNL,SLAC)

– Impedance and instability evaluations (SLAC)

– Bunc-by-bunch feedback design/specs (SLAC)

• Some ended up not being pursued

– Laser stripping (deemed not req’d by LHC upgrade)

– IPM (BNL-FNAL-SLAC, but BNL leader reassigned and FNAL

at the time already oversubscribed)

– FY2010 first year with significant funding for the tasks.
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PS2 LocationPS2 Location
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PS2 ParametersPS2 Parameters
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Why is LARP Interested in Injector Upgrades?Why is LARP Interested in Injector Upgrades?

•• Most important aspect: Preserve, apply andMost important aspect: Preserve, apply and

expand our abilities and expertise.expand our abilities and expertise.

•• Build on expertise at the LARP laboratoriesBuild on expertise at the LARP laboratories

– Impedance, feedbacks (SLAC)

– Simulations, space-charge (LBNL, Fermilab)

– e-cloud work, BI (all 4)

– …

•• Synergy with FNAL Project X workSynergy with FNAL Project X work

– in particular rf, vacuum

•• Fit into LHC upgrade plansFit into LHC upgrade plans



U. Wienands, SLAC

LARP Program Review 15-Jly-10

5

Brief Status & ResultsBrief Status & Results

•• e-Cloud effort in good shapee-Cloud effort in good shape
– build-up simulation effort (Furman) mostly complete,
– analytic work (Venturini) ongoing.

•• Space-charge work in full swingSpace-charge work in full swing
– Qiang doing the majority of the work using IMPACT

• code mods complete, production running
• strong synergy with SciDAC, Compass

•• Impedance work progressingImpedance work progressing
– Basic vacuum chamber & some inserts done
– but really need more input from CERN

• this info does not really exist. 
•• Feedback task not really startedFeedback task not really started

– needs input form rf cavity, only now being developed

•• 3 4 iPAC papers presented3 4 iPAC papers presented
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iPAC Papers Published (PS2)iPAC Papers Published (PS2)
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Results e-CloudResults e-Cloud

Venturini et al.
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Results Space-ChargeResults Space-Charge

Qiang, Ryne
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Results ImpedanceResults Impedance

Bane et al.

Wakefield of an unshieldedWakefield of an unshielded

ConFlat FlangeConFlat Flange

Impedance summary up to nowImpedance summary up to now
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Post-Chamonix WorldPost-Chamonix World

•• At Chamonix and thereafter: CERN decided toAt Chamonix and thereafter: CERN decided to

reorient the injector upgrade workreorient the injector upgrade work

– Need for upgrades not being questioned,

but opinion prevailed that upgrade of extant chain is

more cost-efficient.

– PSB 2 GeV upgrade centerpiece

– Interest by CERN in continuing LARP collaboration

for injectors (Heuer, Myers).

– PS2 Design Report will be completed end CY2010.

•• How and where does it make sense to reorientHow and where does it make sense to reorient

ourselves?ourselves?
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Scheme for the Injector UpgradesScheme for the Injector Upgrades

•• Linac 4 already under constructionLinac 4 already under construction
– raises PSB space-charge limit at injection=>brightness

•• The PSB is to be upgraded to 2 GeV extractionThe PSB is to be upgraded to 2 GeV extraction
energy to relieve the PS limitations @ injectionenergy to relieve the PS limitations @ injection

•• PS has possible limitations at extraction due toPS has possible limitations at extraction due to
TMCI and/or e-cloud.TMCI and/or e-cloud.
– fully commission TFB system.

– possibly install new/upgrade LFB system.

•• Limits in the SPS are mostly by e-cloudLimits in the SPS are mostly by e-cloud
– upgrade vacuum system,

– build e-cloud feedback (if possible),

– upgrade of certain hardware (ZS)

– collimation?
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Some Upgrade-related DetailsSome Upgrade-related Details

•• A lot of the PSB upgrade involves new powerA lot of the PSB upgrade involves new power
supplies.supplies.
– CERN would love to receive “help” with this ($$)

– Not well suited to LARP (no R&D but spec. & procure)

•• The big SPS challenge is coating the vacuumThe big SPS challenge is coating the vacuum
system (a-C preferred option right now)system (a-C preferred option right now)
– Could have synergy with Fermilab MI plans for PrX

– Discussions FNAL-CERN outside LARP.

– This should be seen complementary to any feedback
solution.

•• There are other challenges like ZS upgradeThere are other challenges like ZS upgrade
– mostly design & build, rather than R&D.

•• Then, there is MD supportThen, there is MD support
– excellent fit to LARP LTV and Toohig-fellow program.
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LARP Injector task: FutureLARP Injector task: Future

•• There is significant interest at CERN in gettingThere is significant interest at CERN in getting
better beam-profile monitoring in PSB & PSbetter beam-profile monitoring in PSB & PS
(@CERN: Tan)(@CERN: Tan)
– Trying again to see whether LARP wants to get into the

action.
• LBNL has resources available

• CERN interest stronger, we have a draft spec. sheet, CERN
poc.

– Would like to initiate a study (1 year) and then decide
about prototyping.

• Study would identify technology and provide conceptual
design

– Explored designing wideband cavity kicker for PS lfb:
not ready as the benefits are not clear.
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LARP Injector task (contLARP Injector task (cont’’d)d)

•• A direct synergy was found for the space-chargeA direct synergy was found for the space-charge

simulation (@ CERN:Carli):simulation (@ CERN:Carli):

– limits of PSB with Linac 4 not really understood

– chance to benchmark codes with present L2 (50 MeV)

– strong interest at LBNL to pursue this.

•• There is also strong interest in continuing the e-There is also strong interest in continuing the e-

cloud programcloud program

– Strong scientific collaboration

– SPS and PS both will need cointinuing attention

– Presently funded under a separate LARP task #.
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Effort EstimateEffort Estimate

Project (PS2) PersonYear tot SLAC LBNL FNAL BNL Travel & M&S

0.0 0.0

Space-charge tracking, collim 0.3 0.0 0.30 0.00 5$             

Instability 0.3 0.3 0.0 0.0 5$             

e-cloud 0.2 0.0 0.2 5$             

Feedbacks 0.2 0.2 -$          

0.0 0.0 0.0 -$          

Total FY11 1.0 0.45 0.5 0 0 15$               

Project (Injectors) PersonYear tot SLAC LBNL FNAL BNL Travel & M&S

0.0 0.0

Space-charge PSB 0.8 0 0.8 0 5$             

0.0 0 0.0 0

e-cloud (SPS) 0.0 0 0.0 5$             

0.0 0 0.0

IPM PSB 0.7 0.1 0.4 0.2 0 -$          

Total FY11 1.5 0.1 1.2 0.2 0 10$               

Project PersonYear tot SLAC LBNL FNAL BNL Travel & M&S

0.0 0.0

Space-charge PSB 0.5 0 0.5

0.0 0 0.0 0

e-cloud (SPS) 0.0 0

0.0 0 0.0

IPM PSB 1.7 0.2 1.0 0.5 0 $          ???

Total FY12 2.2 0.2 1.5 0.5 0 -$              

FY12 New Inj. Projects

FY11 New Inj. Projects

FY11

w/o M&S
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ConclusionConclusion

•• Wrap up PS2 work and write/edit report sectionWrap up PS2 work and write/edit report section

– writing by task persons, editing by UW

– 1st draft due by 30-Sept-2010

•• In rough terms, need 1/4 year of support for this inIn rough terms, need 1/4 year of support for this in

FY11, or about 1 FTE.FY11, or about 1 FTE.

•• We are developing proposals for follow-on workWe are developing proposals for follow-on work

on the injector chainon the injector chain

– Space-charge tune shift, incl. painting, in PSB

– Profile monitor study.

– Expect about 1.5 FTE worth of effort.

• The SPS e-cloud & feedback efforts are ongoing also, on

different task #s


